ABSTRACT
INTRODUCTION
Ken Mills's long career at the National Physical Laboratory, stretching from 1963 to 1999, well beyond his official retirement, has left a great legacy of work that put him in the forefront of research for the physical properties of slags, oxides and metals, but also enabled his colleagues to benefit from his philosophy and his way of working.
Having identified a need for property measurement, Ken always refers to this three-pronged attack: Inevitably Ken Mills is a hard act to follow but the NPL group and their collaborators have tried to adopt his approach and this paper attempts to show how he has influenced us. It is in three parts: reviews and their implications, experimental facilities and developments, and the prediction of properties of slags and metals. There is an increasing drive to bring together expertise from diverse disciplines to supply a single industry with the data required to model its processes.
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REVIEW OF PROPERTIES
Thus for the investment casting industry the properties of waxes used to make the moulds are drawn from the polymer field; the molten metals from the metals area and the behaviour of the investment moulds from the ceramics area /18/. This will inevitably mean greater collaboration between scientists to complement their skills. Table 1 gives an indication of the breadth of experimental facilities which are being developed at NPL for measuring the properties of industrially important metals and slags. It covers a wide range of measurements relevant to metals and, to a lesser extent, slags. We also work closely with our colleagues at NPL and other organisations to supplement these facilities.
EXPERIMENTAL FACILITIES AND DEVELOPMENT
The following are examples of the use of some of these
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equipments and the challenges of measurement. with the zirconia coating is that the heat conduction properties of the coating are dominated by relatively slow lattice (phonon) conductivity but above 650°C radiation (photon) conduction is increasingly important. This work would now be best served by a round robin in which a number of laboratories measure the thermal diffusivity of iron. incorporates a unique detection system, which enables the waveform of the decaying sinusoidal motion to be constructed. Fig. 3 shows the results of the viscosities of nickel and a superalloy, demonstrating that the repeatability of the measurements is higher than those using a different detection system. T«mpcrMurc/*C 1200 1400 1800
Thermal diffusivity of iron
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Fig. 2:
Thermal diffusivity measurements for pure iron. This has been confirmed using the symbolic algebraic system REDUCE.
Viscosity of Nickel and Superalloys
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Roscoe /23/ describes the derivation of the necessary formulae for determining viscosity from oscillatory spherical and cylindrical viscometers. The difference between the results for aluminium is about 0.5% and that for steel very much less. 
IA
Oxide skin effects on the oscillations of electro magnetically levitated metal drops
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complex oscillation spectra could be observed, exhibiting up to nine oscillation frequencies /37/. By instigating an image analysis system based on that of Egry, (Fig. 4) they have been able to derive surface tension data from these spectra, which agrees with data from the more normal, five peak spectra. However, further work is required to determine how the oxides interact with the oscillation modes to give such spectra (Fig. 5) .
Oscillations of a Levitated Drop Captured at 150 Hz 
MODELS FOR THE PREDICTION OF PROPERTIES
Industrial processes, such as casting and primary metal production, are frequently simulated using Group.
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